Nuclear Instruments and Methods in Physics Research B 90 (1994) xi-xvii 
North-Holland 


Energy loss of fast heavy ions in plasmas 
*D.H.H. Hoffmann, J. Jacoby, W. Laux, M. de Magistris, E. Boggasch, P. Spiller, C. Stéckl, A. 
Tauschwitz, K. Weyrich, M. Chabot and D. Gardes 
On the treatment of light-ion electronic stopping in dense matter 
G. Schiwietz and P.L. Grande 
Energy-loss differences of alpha particles in ferromagnetic and paramagnetic solids 
F. Nickel, H. Folger, H. Geissel, E. Jager, D. Marx, G. Miinzenberg and C. Scheidenberger . . . 


Interactions of slow H, H,, and H, with thin carbon foils 
H.O. Funsten, B.L. Barraclough and D.J. McComas 


Comparative study of elastic scattering of low-energy electrons, positrons and protons in solids 


Nonlinear hydrodynamic theory of electronic stopping power 
A. Arnau and E. Zaremba 
Charge states and energy loss of relativistic heavy ions in matter 
C. Scheidenberger, H. Geissel, Th. Stéhiker, H. Folger, H. Irnich, C. Kozhuharov, A. Magel, 
P.H. Mokler, R. Moshammer, G. Miinzenberg, F. Nickel, M. Pfiitzner, P. Rymuza, W. Schwab, 
J. Ullrich and B. Voss 
Impact-parameter dependence of the electronic energy loss and angle-dependent energy loss for 
ions traversing thin foils 
Y. Xia, C. Tan and W.N. Lennard 
The influence of target composition on the specific energy loss measured in transmission geometry 
R. Golser, A. Schiefermiiller and D. Semrad 
Charge-exchange in cesium ions/atoms scattered or sputtered from metal surfaces 
L. Pan, Y. Wang, F. Huang, D. Fang, J. Tang and F. Yang 
Measurement of the stopping powers of He and H ions near their maximum values by backscatter- 
ing from a multilayer target 


0168-583X /94 /$07.00 © 1994 — Elsevier Science B.V. All rights reserved 


with Materials & Atoms 
Contents 
Section I. Energy loss, excitation, capture /loss 
1 
10 
20 
32 
36 
| 41 
45 
49 
Energy loss of partially stripped ions in pre-equilibrium frozen charge states 
Calculation of the energy loss of fast multicharged ions in solids 
Kinetic electron emission yield induced by H* and He?* ions versus stopping power for Al, Cu, 
Ag and Au 


Electronic stopping power of atoms for ions 
M. Moneta and J. Czerbniak 
Proton energy loss in allotropic forms of carbon 
I. Abril, R. Garcia-Molina and N.R. Arista 
Ionization energy losses of clusters formed by Coulomb explosion of fast molecules and generation 
of high energy electron—positron pairs in matter 
N.F. Shul’ga, V.V. Syshchenko and V.I. Truten’ 
Angular straggling associated with fluctuations in charge state of the projectile in grazing 
ion-surface scattering 
M. Kato and K.J. Snowdon 
Measuring the stopping power for alpha particles channeled in InP 
D.W. Hetherington 
Electronic energy loss of heavy ions colliding with atoms obtained from the harmonic oscillator 
model and from the shell-wise model 
Y. Xia, C. Tan and W.N. Lennard 
How good are interpolations in stopping power tabulations? The case of Rb and of Sr 
Ch. Eppacher, G. Zemsauer and D. Semrad 
The relaxation of strong electron excitations in solids induced by multicharged ion bombardment 
Yu.N. Yavlinskii 
A fast decay measurement of ion-induced luminescence: radiative and nonradiative annihilation 
of core holes produced in a BaF, single crystal 


Energy loss of heavy ions at high velocity 
J.U. Andersen, G.C. Ball, J.A. Davies, W.G. Davies, J.S. Forster, J.S. Geiger, H. Geissel and 


Measuring the magnetic moments of short-lived particles using channeling in bent crystals 
V.V. Baublis, R.A. Carrigan Jr., D. Chen, P.S. Cooper, D.C. Daniels, A.V. Khanzadeev, J. 
Lach, A. Morelos, V.M. Samsonov, V.J. Smith, M.N. Strikhanov, C.R. Sun, N.K. Terentyev, S. 
Timm and A.A. Vorobyov 

Effects on channeling of radiation damage due to 28 GeV protons 
S.I. Baker, R.A. Carrigan Jr., V.R. Cupps II, J.S. Forster, W.M. Gibson and C.R. Sun 

Low energy B-channeling in Si 
K. Gartner, D. Stock, C. Wende and M. Nitschke 

Extraction from TeV-range accelerators using bent crystal channeling 
R.A. Carrigan Jr., D. Chen, P. Colestock, D. Herrup, G. Goderre, G. Jackson, C.T. Murphy, 
R. Stefanski, S. Beker, N. Mokhov, B. Parker, H.-J. Shih, R. Soundranayagam, T. Toohig, S. 
Peggs, C.R. Sun, A. Boden, D. Cline, W. Gabella, $. Ramachandran, J. Rhoades, J. Rosen- 
zweig, M. Arenton, S. Conetti, B. Cox, C. Dukes, V. Golovatyuk, A. McManus, K. Nelson, B. 
Norem, B. Newberger, J.A. Ellison, A. Erwin, R. Rossmanith, A. Kovalenko, A. Taratin, N. 
Malakhov, E. Tsyganov, M. Bavizhev, V. Biryukov, M. Maslov, A. Khanzadeev, T. Prokofieva, 


A comparative study of coherent bremsstrahlung and channeling radiation 
K. Chouffani, H. Uberall, R. Dougherty, R. Fusina, H. Genz, P. Hoffmann-Stascheck, U. 
Nething and A. Richter 
Channeling radiation from quasicrystals: methods 
R.W. Dougherty and A.W. Saenz 
Close encounter processes in Monte Carlo simulations of ion channeling 
A. Dygo, W.N. Lennard and I.V. Mitchell 


xii Contents 
67 
72 
76 
80 
84 
a 
88 
92 
- Section II. Channeling phenomena 
112 
119 
4 
124 
133 
137 | 


Contents 


Apparatus for magnetic moment measurement using channeling in bent crystals 
V.V. Baublis, 1.V. Ivanov, 1G. Ivochkin, A.V. Khanzadeev, V.V. Kuryatkov, E. Lapin, N.M. 
Miftakhov, V.F. Morozov, S.R. Novikov, T.J. Prokofieva, V.M. Samsonov, G. Solodov, B.D. 
Dvornikov, B.B. Loginov, Y.E. Koleson, A.A. Kochenova, R.A. Carrigan, Jr., D. Chen and 


Kinetic equation approach in surface transmission for axial channeling 
J.U. Andersen, V.A. Ryabov, A. Uguzzoni and E. Fuschini 
Azimuthally averaged backscattering yield near the (100) axis in Si 
A. Dygo, W.N. Lennard, I.V. Mitchell and P.J.M. Smulders . . 
Axial channeling and blocking with restricted equilibrium in phase space 
J.U. Andersen, B. Bech Nielsen, A. Uguzzoni, E. Fuschini, E.F. Kennedy and V.A. Ryabov. . . 
Dielectronic recombination for He-like Br ions channeled along the (110) direction in Ni 
J.S. Forster, G.C. Ball, W.G. Davies, J.S. Geiger, J.U. Andersen, J. Chevallier, J.A. Davies and 


Experiments and simulations on the effect of channeling on the ranges of 1 keV deuterons in 
ili 


G. Bourque, B. Terreault, G.G. Ross and D. Thériault 

Deflection of high energy particles during multiple scattering by atomic strings of a bent crystal 
A.A. Greenenko and N.F. Shul’ga 

Role of angular momentum in multiple scattering and radiation processes for high energy 


Measurement of the linear polarization of channeling radiation 
M. Rzepka, G. Buschhorn, E. Diedrich, R. Kotthaus, W. Kufner, W. R661, K.H. Schmidt, H. 
Genz, H.-D. Graf, P. Hoffmann-Stascheck and A. Richter 


Section III. Surface phenomena (growth, modification, scattering) 


MD studies of the interactions of low energy particles and clusters with surfaces 

R.S. Averback and M. Ghaly 
Modelling of ballistic low energy ion solid interaction - conventional analytic theories versus 
computer simulations 


Position-dependent charge-exchange and energy-loss processes for MeV He ions near a crystal 
surface 

Y. Fujii, S. Fujiwara, K. Narumi, K. Kimura and M.-h. Mannami 
Image charge interaction of multicharged ions in grazing collisions with an Al(111)-surface 

H. Winter and C. Auth 
Resonant coherent ionization in grazing ion /atom—surface collisions at high velocities 

F.J. Garcia de Abajo and J.M. Pitarke 
troscopy 

K. Kimura, H. Ohtsuka, K. Ohshima and M.-h. Mannami 
Studies of the interaction of slow very highly charged ions with solid surfaces using the LLNL 
EBIT facili 

M.A. Sie, D. Schneider, J. McDonald, M. Reaves, C. Riihlicke, G. Weinberg and D. Knapp. 
Determination of the structure of subsurface layers by means of coaxial time-of-flight scattering 
and recoiling spectrometry (TOF-SARS) 

Y. Wang, S.V. Teplov and J.W. Rabalais 
Z variations in yields of multicharged ions scattered and recoiled from a silicon surface 

B. Hird, R.A. Armstrong and P. Gauthier 


xiii 
156 
161 
166 
175 
179 
electrons in crystals 
186 
212 
216 
222 
227 
231 
237 
243 


Contents 


2 keV He and Ne ion scattering on a Cu(110) surface: experiment vs simulation 
L. Houssiau and P. Bertrand 
Energy loss in grazing proton-surface collisions 
J.1. Juaristi and F.J. Garcia de Abajo 
Mechanisms of subthreshold atomic emission from solid surfaces 
A.E. Kiv, M.A. Elango, E.P. Britavskaya and 1.G. Zaharchenko 
Electron emission in 10-100 keV H* and He* grazing ion—surface collisions 
E.A. Sanchez, O. Grizzi, G. Nadal, G. Gomez, M.L. Martiarena and V.H. Ponce 
Skipping motion of 30 keV H®* ions on single crystal surface of KCI 
K. Narumi, Y. Fujii, K. Kimura and M.-h. Mannami 
Inelastic processes in Ne* collisions with a Mg surface; charge fractions and surface roughness 
L. Guillemot, S. Lacombe, M. Huels, Vu Ngoc Tuan and V.A. Esaulov 
Dynamical aspects of Auger neutralization in slow ion—-surface collisions 
Z.L. Miskovié, B.L. Burrows, A.T. Amos and S.G. Davison 
Surface channeling experiments on Pb(110) 
M. Schleberger, S. Speller, C. H6fner and W. Heiland 
Synthesis of carbon-nitride films using a fast-switched dual-source low energy ion beam deposition 
tem 
"i Marton, A.H. Al-Bayati, $.S. Todorov, K.J. Boyd and J.W. Rabalais 
Convoy electrons measured in coincidence with exit charge states in ion—surface scattering 
K. Kimura, T. Kishi and M.-h. Mannami 
Comparison of experimental and simulated low energy alkali ion scattering 
S.H. Overbury 


Surface ionization by ion impact at grazing incidence 
M.L. Martiarena, E.A. Sanchez, O. Grizzi and V.H. Ponce 
Autoionising state excitation in collisions of inert gas projectiles with an Al surface and effects of 
initial stages of oxidation 
V.A. Esaulov, L. Guillemot and S. Lacombe 
Dissociation of fast HeH* ions at glancing angle scattering from a crystal surface 
Y. Susuki, T. Ito, K. Kimura and M. Mannami 


Section IV. Collision cascades, radiation damage and ranges 


Defect evolution during ion bombardment of amorphous Si probed by in situ conductivity 
measurements 

F. Priolo, S. Coffa and A. Battaglia 
Effect of electron excitation on radiation damage in fcc metals 

A. Iwase and T. Iwata 


Effects induced by high electronic excitations in pure metals: a detailed study in iron 
A. Dunlop, D. Lesueur, P. Legrand, H. Dammak and J. Dural 
Surface swelling of sapphire induced by MeV and GeV heavy ions 
R. Brenier, B. Canut, S.M.M. Ramos and P. Thevenard 
Neutron-induced collision cascade mixing in Nb/V superlattices 
D.E. Alexander, E.E. Fullerton, P.M. Baldo, C.H. Sowers and L.E. Rehn 
The effect of alpha-particle and proton irradiation on the electrical and defect properties of 
n-GaAs 
S.A. Goodman, F.D. Auret and W.E. Meyer 
Collision cascades induced by aluminum clusters impacting on gold thin films 
Z. Pan and J. Tang 


xiv 
247 
| 
252 
257 
261 
266 
270 
274 
274 
277 
282 
286 
Resonant electron transfer in ion—metal-surface interactions: scaling and universal behavior 
300 
305 
310 
322 
| 
344 


Double plasmon excitation in an electron gas 
J.M. Pitarke and R.H. Ritchie 
Bulk atomic relocation in low-energy collision cascades in silicon: Molecular Dynamics versus 
Monte Carlo simulations 
V. Konoplev, M.J. Caturla, I. Abril and A. Gras-Marti 
Damage distributions in LiNbO, crystal induced by MeV F* tilted implantations 
Z.-L. Wang, B.-R. Shi, K.-M. Wang, T.-B. Xu and P.-R. Zhu 
Channeling effects and defect accumulation in ion implantation 


Metal—nonmetal transition in niobium thin layers implanted by nitrogen ions 
A. Fedotov, F. Komarov and V. Yankovski 
Range distribution of fluorine in ‘°F *-implanted LiNbO, 
C. Tan, Y. Xia, X. Liu, J. Liu, J. Li, H. Yang and X. Sun 
Electrical characteristics of neutron irradiation induced defects in n-GaAs 
F.D. Auret, A. Wilson, S.A. Goodman, G. Myburg and W.E. Meyer 
RBS studies of the lattice damage caused by 1 MeV Si* implantation into Al, ,Gay,As/GaAs 
superlattices at elevated temperature 
T.-B. Xu, P.-R. Zhu, J.-S. Zhou, D. Li, B. Gong, Y. Wan, S. Mu, Q.-T. Zhao and Z.-L. Wang. . 392 
Thermalization of sparse collision cascades in metals: Simultaneous relaxation of nonequilibrium 
electron and ion distributions 
I. Koponen and M. Hautala 
H and D depth profiles in implanted and laser-annealed beryllium 
F. Schiettekatte, D. Kéroack, G.G. Ross and B. Terreault 
Radiation induced carbon complexes in gallium arsenide 
C. Carlone, C. Rejeb, A. Jorio, M. Parenteau and S.M. Khanna 
Thermal spike model of defect production by electron excitation in Cu 


Damage accumulation and amorphization in GaAs by MeV Si* ion implantation at different tilt 
angles 

Q.-T. Zhao, Z.-L. Wang, T.-B. Xu, P.-R. Zhu and J.-S. Zhou 
Determination by Raman scattering of the in depth damage profile in high energy ion implanta- 
tion 

R. Arés, Y.B. Trudeau, J.L. Brebner, G.E. Kajrys and M. Jouanne 
Monte Carlo prediction of crater formation by single ion impact on solid surface 

A.M.C. Pérez-Martin, J. Dominguez-Vazquez, J.J. Jiménez-Rodriguez, R. Collins and A. 


Ion beam mixing of Au marker in Pt and Pt marker in Au by 7 MeV Ag ions 

J. Likonen, M. Hautala and I. Koponen 
A three-dimensional relaxation model for calculation of atomic mixing and topography changes 
induces by ion beams 

R. Collins, A.M.C. Pérez-Martin, J. Dominguez-Vazquez and J.J. Jiménez-Rodriguez 
Density measurement of amorphous Si,Ge, _, alloys 

K. Laaziri, S$. Roorda and L. Cliche 
An ab initio Monte Carlo study of low energy positron and electron implantation in elemental 
metals and multilayers 

V.J. Ghosh, M. McKeown, D.O. Welch and K.G. Lynn 


Contents xv 
358 
363 
369 
Calorimetry of ion beam damage in silicon 
Section V. Ion implantation, annealing and mixing 
415 
| 419 
429 
433 
438 
| 
| 


Contents 


High temperature silver ion implantation into glass 
N.D. Skelland, J. Sharp and P.D. Townsend 


Section VI. Sputtering and desorption 


Transmission of low energy (< 10 eV) oxygen ions through ultrathin xenon films 
N.J. Sack, M. Akbulut and T.E. Madey 
Probabilistic and deterministic approaches to surface contour evolution during sputtering 
G. Carter and M.J. Nobes 
Ion bombardment induced topography evolution on low index crystal surfaces of Cu and Pb 
L. Tanovic, N. Tanovic, G. Carter and M.J. Nobes 
Collision cascades in Cu, Au and Cu,Au: a comparison between molecular dynamics and the 
binary collision approximation 
M. Hou and Z. Pan 
Molecular dynamics simulations of inelastic energy loss effects in sputtering 
M.H. Shapiro and T.A. Tombrello 
Sputtering of metal alloys at elevated temperatures 
L.B. Begrambekov and A.M. Zakharov 
Collisional desorption of Cs* and CsX* ions from GaAs by Cs* impact 
E.W. Thomas and D. McPhail 
SIMS study of implantation-induced boron redistribution in silicon 
S.P. Wong, V.C. Lo and Y.W. Lam 
Erosion of graphite and graphite compounds under oxygen gas and light ion irradiation 
L.B. Begrambekov, S.V. Vergazov, A.M. Zakharov and M.A. Morochev 
Total sputter yield of LiF induced by hyperthermal ions measured by a quartz microbalance 
T. Neidhart, Z. Toth, M. Hochhold, M. Schmid and P. Varga 
Comparison of secondary ion emission induced in silicon oxide by MeV and keV ion bombard- 
ment 
H. Allali, B. Nsouli, J.-P. Thomas, F.W. Szymezak and K. Wittmaack 
Reflection and self-sputtering of nickel at oblique angles of ion incidence 
E. Hechtl, W. Eckstein and J. Roth 
The statistics of sputtering 


Measurement of emission-angle-resolved time-of-flight distributions of sputtered Mg* ions 
K. Franzreb and J. Fine 


Neutral copper cluster sputtering yields: Ne*, Ar* and Xe* bombardment 
S.R. Coon, W.F. Calaway and M.J. Pellin 


Section VII. Secondary emission and optical radiation 


Electron emission induced by slow highly charged ions on a clean metal surface 
F. Aumayr and H. Winter 
High-energy shadowing effect and its application to atomic and solid state physics 
H. Kudo, K. Shima, T. Ishihara, H. Takeshita, Y. Aoki, S. Yamamoto and H. Naramoto 


Charge state of atomic particles ejected from solid surfaces: influence of initial conditions 
D. Klushin, M. Gusev and I. Urazgil’din 

Measurement of time-of-flight spectrometer efficiency for light ions at medium energies 
J.H. Arps and R.A. Weller 


xvi 
451 
456 
462 
468 
473 
47 
482 
487 
491 
496 
501 
505 
Plasmon effects in the particle-induced kinetic electron emission from nearly-free-electron metals 
coves SF 


Contents 


Monte Carlo study of incident-angle dependence of ion-induced kinetic electron emission from 
solids 


Continuum optical radiation produced by H* and He* ion bombardment of pyrolytic boron 
nitride 
H. Kobayashi, H. Shibata and S. Tagawa 
Forward / backward secondary electron emission from foils by swift ion impact 
T. Kaneko and Y. Mitsunobu 
Al target 2p electron excitation in asymmetric collisions with very low energy Ne* projectiles 
F. Xu, N. Mandarino, A. Oliva, P. Zoccali, M. Camarca and A. Bonanno 


Section VIII. Related topics 


Positron and electron solid interactions 
P.J. Schultz, G.R. Massoumi and W.N. Lennard 
Ion beam analysis of hydrogen molecular motion 
M. Zinke-Allmang and O. Kruse 
High-energy asymptotic forms for partial derivatives of phase shifts with respect to angular 
momentum 
S.R. Valluri and W.J. Romo 
Evaluation of non-Rutherford cross sections 
H. Shen, H. Cheng, J. Tang and F. Yang 


PIXEF: the Livermore PIXE spectrum analysis package 
A.J. Antolak and G.S. Bench 


Forward elastic recoil measurements using heavy ions 


R. Siegele, J.A. Davies, J.S. Forster and H.R. Andrews 


wii 
556 
560 
564 
567 
579 
589 
593 
‘ A realistic PC-program for RBS simulation and data analysis 
| 
| 


